Inhibition of primate spinothalamic tract neurons by stimulation in periaqueductal gray or adjacent midbrain reticular formation.
Recordings were made from spinothalamic tract (STT) cells in the lumbosacral enlargement of anesthetized monkeys. The cells were identified by antidromic activation from the contralateral ventral posterior lateral nucleus of the thalamus. Electrical stimulation at sites within the periaqueductal gray, the adjacent midbrain reticular formation, or the deep layers of the tectum were found to inhibit the activity of STT cells. In general, midbrain stimulation inhibited the background discharges and the responses of wide dynamic range cells evoked by innocuous and noxious cutaneous stimulation (29 of 37 cases). However, for six cells, midbrain stimulation preferentially inhibited the responses to noxious stimulation. The evoked responses of all 10 high-threshold cells were inhibited. In only two cases was midbrain stimulation ineffective, and no excitatory effects were observed. The mean latency to onset of inhibition resulting from midbrain stimulation was 24.9 +/- 7.2 ms (n = 35). The amount of inhibition produced by midbrain stimulation was graded with stimulus intensity. For example, trains of stimuli (333 Hz) at 50 microA produced a mean inhibition to 81.7 +/- 16.6% of control, while 200 microA resulted in a mean inhibition to 36.3 +/- 21.7%. Not only was the inhibition increased by the use of stronger current intensities, but the duration of inhibition was prolonged. Midbrain stimulation inhibited the responses of STT cells to volleys in both the A-fibers and the C-fibers of the sural nerve. However, there was a selective action in that the responses to C-fiber volleys were more strongly inhibited than were the responses to A-fiber volleys. Lesions placed in the white matter of the upper cervical spinal cord reduced the inhibition produced by stimulation in either the midbrain or the nucleus raphe magnus. The extent to which the inhibition was reduced was proportional to the extent of the cord lesions. However, even when there was an interruption of the entire lateral funiculus on the side of an STT cell and of the dorsal quadrant of the contralateral side, there was still substantial inhibition following stimulation in either brain stem site. It is concluded that while part of the inhibition is mediated by pathways descending in the dorsal lateral funiculus (DLF), at least some depends on pathways coursing through the ventral spinal cord. Inhibition of STT cells may contribute to the neuronal mechanism of the analgesia that results from stimulation in the periaqueductal gray matter in awake, behaving animals.